DNA double-strand break repair and chromosome translocations.
Translocations are genetic aberrations that occur when a broken fragment of a chromosome is erroneously rejoined to another chromosome. The initial event in the creation of a translocation is the formation of a DNA double-strand break (DSB), which can be induced both under physiological situations, such as during the development of the immune system, or by exogenous DNA damaging agents. Two major repair pathways exist in cells that repair DSBs as they arise, namely homologous recombination, and non-homologous end-joining. In some situations these pathways can function inappropriately and rejoin ends incorrectly to produce genomic rearrangements, including translocations. Translocations have been implicated in cancer because of their ability to activate oncogenes. Due to selection at the level of the DNA, the cell, and the tissue certain forms of cancer are associated with specific translocations that can be used as a tool for diagnosis and prognosis of these cancers.